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(57) Abstract 

Moranoline derivatives represented by structural formula (1), wherein R 1 represents lower alkyl substituted by acyl, aikoxycarbonyl, 
cyano, alkylcarbamoyl, nitro, acyl amino, alkylthio, hydroxy or aryloxy, phenyWower alkyl wherein tine benzene ring optionally has 
substiruent(s) such as hydroxy, lower aDcoxy, lower alkyl, haiogeno, cyano, lower alkylcarbamoyl, nitro, acylarnino, alkylthio or carboxy, 
lower alkyl substituted by a 5-membered unsaturated heterocydc optionally substituted by lower alkyl, alkenyl, arylaflcenyl or higher alkyl; 
R 2 and It 3 are dififerent from each other and each represents galactopyranosyl or fucopyranosyl subsdtuted by hydroxysulfonyl or a metal 
salttiiereoi; and R 4 represents hydroxy or acetandde. The compounds are useful in the medicinal field, for example, as an mtiiiulairtmatory 
agent or a preventive or remedy for ischemia and reflcw disorders 
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^II] iC&V^. R 1 T?^;* *t*0)7 T;W3^r>>*^5j?nyK f s7 J , 7fr*)Vii 

7*3**7A'3*S'7$ K\ 77^*^7 0', *sts*t<firi;-^* 

Tfr***siJ>»$^k LT» 7^#A^«£it3fttt 1 7 07/>3*^j6S£tf r £, 
It*. ^*IKl^fe3©7;W3^^5»*U<, * h xl.*'/ 

7^7 5yitT, 6 g>h*. J£^!R 2 d»M 

7A>*fi** b LT\ SiJlttX 1 * 6 0r**»**#»1g. U\ 
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7?**-M-*^7 5 F<07 1 7JV*,l,tofrb\,xm& 7 2 o *®*w *>n*. 

- ttorvR 1 TOSniT^r^a^^^s^S'Ty,*^*^^ 7** 

****** /K = h er , 7 t/*7 5 / , T ****** 7** )s7>**V7 % K, 7*3 

*>s7.*a**y7****,T mg&h<\t7V-***^m&*Kitm7 

/I^KOfifrflliLT, -fW*~***** *vV*s-*** VXu**?W** 
*V*t/ii *#—*?*** x-b*is**$-ju*>*** 7n^<>^^-;^ 

6 f» n^r 7* * % fvK ^ V *y X J *** y * ****Vxx 
M* s x.****?**, 7v\£***<>** % 7****^**/^ 2-fcKo* 
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n^yftT/I^K *7A *^<*^^*/*L<tts;T^#^^/<*>f^, a 
h?*7^7$A7*****\ *S%V<KV7**Jl>T$;x&*;Vtf*>sfre 3 

iwrn* 1 a» & 3 ffl©s&g-?s&£ nt^t t> * v\ 7 *-^«tt7^*^©fl(wi 

b tr, p- K y ^f/i,7i^f;K4.(m. Vfi+iVT % / 7as^) 7*^>K5 

-(in. S/7/ 7 x=./io ^>^-^,6-(p. *;kK*>f t=/l^) ^#5/;W,3-(2.4. S?s h n 
7*^)7Bt;W (3.4- i?t Fb**/7*s*) 7*b £,M4- 1 Kh*J/-3- ^ 
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(R"tHO (R u V*WE0>R\ R'XftR^^fttfaoCF^^V^tO^I-) ) X 
m BAB^Vfl* CR'X (R'ttWiatHC, XliAB^) ) *?/y 

R ,2 0— ^ ^pio 

[V] 

S&frR 11 , R 12 2V>lCS*^3-O.X**-tf.D-l-i , 7nfc*5;>^ Xtt2A4-H-0-VV-y 

o&o-m*. $ -D-r mv 7y»-(i-»4)-o-[( a -1-73 r 7y>*Hi-»3)]-N-*w*> 

1.5-y f ifo-XS-IU-D-r M-h WW* 

0-(3-Q-m-P-D-i' mv 7>/*Ml-H)-0-[<a -L.nl' VtiyOr+SftK-ii JtaW 
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1,5-'/ f M'1,S-4U-D-)' VA-* tWl& 

7>Ff 7/y*Wl^)0{( 0-1^7/^^^ atf frW f ***/- 

o-g-o-mm-d-*' mt' 7;>*)-(i-»4).o.[(a-^73fc* 7y-»d-»3)]-N-Wir or a. 

0.<3-0-M*- 0 -D-i* fHfc* 77i*Ml-*4>0{(a -Z.-73f 77yAMM)]-N-(5-#*7/W)- 
O-<3-O-3jV*.0-DO&' mt' 7yy«-(1^4)-0-[(a-L-73k* 7/->*><l-*3)]-N-(2-f=*> 

O-O-O-Mt-0 -D-f mt' 77y*Ml-»4>0-Ka-L-73f 77y/*Ml-*3)]-N-(2-7x7*yifA). 
1.5-/ f flfy-1,5- 4 ^-D-*' Hv t^Att 

0-(3-0-X*4- 0 -D-i* 7* Ft" 77y/*Kl-*4).0-t( a -^73 fc* 77 yA0-(l-»3)]-N- 
[3-<4-tr 0^.3-^^71^)7- Df *]-U-y 7 «y-1^5/-D-)' AyH* tWA£ 
. ; b-(3^6-X**- 0 -D-i* 7* hf 7;y*Ml-»4)-0-[( a -L-n f 7/y*)-(l-»3)]-N-7' 

O-Q-O-Mt- 0-D-f mt' 7;y*)-(l-»4)-0-[(a-L-73f ?/yi><l-*3)]-N.V #7 
W f tfy-1.5- W-D-V AS*-* th'JvAtt 

O-O-O-MM-lrf mt' 7Vy*M^■>4)-0-[<a-L-7:l^:• 77yA><l-*>3))-N-i<f3yA. 

0-(3-0-XA4-j3-D-i' 5W 7; f /*)-<l-*4)-0-[«i -ir73f 7/»*H1-»3)]-N-a* >4xf3y> 
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0-(3-0-W*- 0 -D-i' 5y^Hl-*4).0-[(a -L-73f 77y*Ml->3)]-N-l«!)73yfr- 
0-(3-0-***^ .mi 1 7^f 7; , y*)-(l-*3)-0.[(a-L.;3f tV^WI-MM-N-M*- 

w r **m,5- -had *->m tMws 

aaC-art-fl-D-i* 7>hf 7y»-Cl-*3)-0.[(a-L-7af 7/^)-(l-»4)].N.A' fc*. 
1.5-y" f fty-1,5- Y'AD-*' Jtth* f Mj$A£ 

a(3-0-^*-5-z>i* 7ttt* 7;y*)-(l-»3)-0-[(a-L-7af 5y>*Hl-*4^N-j;v*KW f 

O'Q-O-M-0 -D-f mt' 7/>*>(M)-0-((a.£,-73l:- 77*AMl-*4)]-N-7:*K =A-1.5-y' 

0-(3-0-***-/r -D-tf 77yrt)-(l-»3)-0-Ka-L.73t- 7;*>*Hl-*4)]-N-r nf 

w r **y-i,s- w-d.*' v/H> fmm 

W f W-1,5- W-D-9' WK tm*^ 

OOO-MsM -M mv 7//*Kl-*3>0{(a *3rtT 77y/lWl^)HW#W Km&f f 

r • a^Q-Wi-^-D-i' ?nt* 7^Hl-»3)-0-[(a-L-73f 7;>*>(l-*4)]-N-(5-^W*7';*)- 
1.5-->' f #y-1.5- ^A£>-*»Hk ftMUZ 

o-O-o.m-0-i>f mr vmya^iyo-Ka-unf 77y*Hi->4)]-N-f:*-i,5- 

CK307ft*./3-z>if »Hr 7;v*H1^3)OKCa-L-73^7/m^)}Ni3KX3-y fcK 1*7x51)7 * A> 
tf-y' f W/1,5- W-D-r M-fi twu& 

O<3-O-m-0 -D-V mi' 7/'>*)-(l->3)-0-[(a-^73f 7yy*).(l-»4)]-N.(2-7ay^/lf*). 
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0-(3-0-**M-D-*' ?nr 773*Ml-»3)-0-[<a-L.73r 7;y*).(l-*4)]-N- 
[3-(4-fcKn^.3-^^7x^)rnk-iH-U--yf , tf>-1.5. W-x>»>h* rUMS 
0.(3-0-^*- 5 tW 7;>*).(l-»4)-0-[(a -Z.-73fc* 7/->*).(l-»3)J-N-f *#. 

O-O-O-^M-D-i' fnf 5/J'*)-(l-»4)-0-[(o -^73f 7/WMl-»3)]-N-V V*- 

1.5-'/ f w-or *S4-* tWit 

O^-O^M-D-** mv 7/'yA)-(l-»4)-0-{(a.^73f 77-}*Ml-»3)]-N-H3>*- 
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<4WF7.106257).£©ffc£* (1) *,^«,^>^^4>,DX.*>7r-.lO.^* 

Atf ,80% fMfctoftKTHF. * * y ifc* ft if h 

-^»»04toicitt*ailWfe:T-fe^ftLfeft^ft (10 (2) 
-RMfc** (D &W*tf,N,N.^;<*;l,**A7*7*fc K (DMF) fcf y $;>HSMfc 

9#*£fc#T?;*s.&v^;:<zMl:£& ( 2 ) ©^v^^a^y^/v^^^ 

StfS^ifcJ: (4) oi^^^yy^a^ON-fS^^^ii^t-S 
* *y h y k*©t** y -eMur****, 

'9T±*A,m>*>*S4A**EUkmLT4b** (6) UCft£0;tlf 
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-60ic, 2-i2^TOai-«^il2iJ:l9»i«a«rfi : v>'(j:^(3S)^5. *b£&(35)© 
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**£fcrc*!Mfc£fc(37)##£>ft*. <i:£fo(37)Wu **-.MfcwWfc. mi** 

ACILYZERSl^^tfe, *-hyyS^ldBtttfftV*tett. AC-110&&E Lfc. 
0-(3-0- m- 0 -D- *• mi' 7»*Ml-»4)-0- K a -t- 73K" 7»*)-(l-*3)]-N- *W*-1,5- / 

o-(4- o-7W- 2.6- y -o-v yy -z> *• 7Nr 7/>*mi-4)-o- 1< 2,3,4- H-o-v vy 

a -I, 73fc* 77**Ml->3) ]- 2.6- V -O-V W 4*. N- < V/ Jftftfr? zt,- 1,5- y f 1,5. fl/. 



WO 97/00881 _ PCT/JP96/01730 

17 

a(2,6.y.O-V>y^- jJ-d-*' 7»f ftifrMl-^HMC 2.3.4- M-OXyy*. a.^af 

w>*xi-»3) ]- 2,6. y -o-v yy n- v yy 1,5- y f 1,5- w-d. r #Hk 

tt#f&(l))10.0g«rV itf y(500ml) fc&*UM#i*MJtfm9ral)i:DL- *»7"7M0.»*Stt 

(i70mg)«rip^,sa-?3 mm&wvit.BLtom*miat&**tm k*mm*m*z h 

K*m*M®*tm u Me W Wttlfcftft. «i£iMS Ufc. ft fcftfciliaKfW 
K D77/raF(100mI) »/-*(100mD fcS0% RSfclOOmD fc&Piltt-e-WI* Ufc.fi* 

j«*2ox:te-c«Haws uy u«nnfta*3fyF!)A*^^©*-?^^ 

Wirt ilW'fflHi UfcJEEiftW Ufc.a8$r>!)*f Ai7A>W 77/(Wako gel C-30O,400g)fc 
$ U^DD**AT?^tU £fTVMfc£ft<ni0.1g(97.8%) fcftfc, 

tt«tffe&(a] D «-56.ir (c*1.093, CHQ,) 

7C*##r Q^JO^UT 

SUM! C=69.31;H=5.66;N=l.Q5% 

HiMII 069.22 ; H= 5.68 ;N*1.27% 

XS2 

0-(4-a W*-2,6- V - O-V yr Mi- 0 -D- *' mt' 7;^)-(l-*4).0- [(23.4- H- 

o- v yy *. a -ir 73t* 7;y*)-a-*3)]-2.6- y -o- v -fo-N- v yy =m.5- y f 
1,5- w-d- n»A«[ «b^%(2)) 

*lfc, Si&T-Bfea# Ufc.O «T?tf/-*<45inl)*ip*.l ftflQtt#Ufc4fc, MET&ttUft 
WoW 7/(Wakogel C300,&tt]fcy mW-rth* s 2Q:l)}ZML1t.&t>tl 

it%m%rthii<to m\)\mm LMvxmmrM' -mm i20B(Na*)*jp^^aT?i m 

FABMS mfz 1412 [M-Na]* 
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I&3 

fc£*j(3):a<4-o- rm-2,6- v -o- < vr #-3-0- m- & t mt- t»*mi->4>-o- 

K a -I, 73f t7*AM1->3)]-2.6- V -O- V >'/ y f • Y?y-J> **h* + HMtt 

(tt&4*(3))<D£fi& 

1*b£#(2)4.2g*:i*;-/Kl25ml) ^M(25ml)^}$« U, JStt^k Lfc* V/ W 

*\mtim&&h*x&K.Tmm uzbtiit&m&nw 77^-<wakogei aoo, 

»aj« ; y^ D y^^-*aO:l)|j:»L,-ffc^(3)^2.2g(70.3%)#fc. 
" ttifofeg [a J D « +10.5 * (c=0.42,#/-*) 

7C§fc#ft Q^oNNaO^S -7/2HP £ bT 

81lfilffl(%) 052.65 H=5.25 N=128 
C=52.29 H=4.95 N=134 

FABMSmA1008 [M-Na] ' 

XS4 

o.(4-o. ra*-2,6- «/ - o.v vr M-o- 0.z> * mr vm-a-*4yo- c< a-z, 7ar 
7»*)-<i-3)j.2,6- v -a v >y fan. y f **-m.5- w-d. r m-* mm. (it 

&«J(4)) 

tt£%<3)894mg£;W-JK60nU)fc^^ fcK (6 

9Srp8) £ijfettiftfc"CDH3 -4 fC|ffl!BL,4ffCT3 RfWm^Lfc.SiSjg^^JETJfiJgt 

kbft1tm*mtnyr 77^-(Wako«eia00^tfJj«;«>^DD^y-^;-^4:l)ICttU^^ 
4fc(4)fc837mg(74.7%) 

FABMS nvfel258 [M-NaJ 
IS5 

0(3-0- 0 -D- ** 7»)-(l-»4)-0- [( a-L- 73f 7>>*)-<l-»3)]-N-;WM,5- / f 
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^^(4)803rag*^-K60ml)^«t,28%tHJ^7-M^-^Stt^pHllK*S* 
tmum>WW 7^-(LiChroprep RP18 % *-*n\ver V/ tfHWtt)fc«U7*W-'* 

a**m*«m*M\,a*»*k \,x^us^m^uA%)^tt. 

7C*##f QAJWaOuS * 3/2 H,0 LX 
miktem C=50.81 H=8.17 N-1.65 
HJBIffi(%) C«50.91 H«8.32 N=1.97 
FABMS m£800 [M-Na]' 

0-C3-0- -£V f mv 7»Hl->4)-0- [( a W 77->*)-(l-*3)]-N-<2. 

0-(3-O- Ui- 0 -D- f fnf 77y*Ml-»4)-0. [( a-L- 73f 7»*).(l-3)H,5- f 
ft£&(3)1.57g£^-,K40ml)C&^ 

UWWwf.r 57<-<UChroprep RP18 ,*tfltt*)K:ft U7*WT -?K«ttlft Witt 

i'tS<i»*i: LTte&&<6)£730mg (83.5%)#fc. 
itftftft [ a ] D = -35.6 4 (c=0.48, zk) 

7c£#&r C ll H J3 NNa0 1< S.3y2H l OiLT 
llgftffi(%) C=36.00 H=5.87 N=2.33 
&ffltt(%) C=36.29 H=6.10 N=2.50 
FABMS ^&550 [M-NaJ 
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IS 2 

0-(3-0-W4- p f mv 77y*Kl->4)-0. K a -t 73k' 77y*)-(l-3)]-N.(2- tfyr f A) 
-Wf«W f 5-^/-fl-* , 4*^ tWAig (tt£fc(7)) 

ft&ttQlOOmsiftW ***A7* K (1.8ml) fcfctf U 1-7* 7 ^>(100^ 1), fc* 

JftU Cftfci^JiW 774-(LiChroprep KP\% s *-*W-t,oy ?/ x>Mgtt) fc{8LT«« 

UTiW -ICT^U^&«^5 £ £fc J 9 &m*k tTft^(7)Sr78mg(43. 
9%)ftfc. 

ItifeifeS [a] o =-46.0* (0=0.49,*) 
FABMSm£620 [M-Na] - 

O-tf-O- /9-d- i' 7^f 77y*)-(l-4)-0-[( a-Lr W 5/i*Ml-»3)].N.[4- CttftMtf = 

<tefc(6)100mg £N,N-y' #»iMK K ( 1.5ml> (OMP U r oW kH<240 j 1), 
McJMU9»A(S0iitf)«M^8irC77J ^raiS»Lfe.SlSJ«f2:7k(10inl)**n^, £*l£y' 

[a] D = -44.7' (c=0.33,7fc) 
7CS»##r C^JWaO^ • 5/2 Hp LT 
a2fc&(%) C=39.34H=6.47 N-I.91 
£«(%) C=39.14H=6.41 N=1.93 
FABMSm4664 [M-Na]" 
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0-0-0- X**. 0.D- r mi' VW<l-*4>0. [<a-Zr 73f7/->*Hl->3)J-N-(p- #K W 

+*(tMK9)78mg (67.7%) 

[a] D =-51.6* (c*0.47,7fc) 
7&*##f Cj^^NaO^ • 3 Hp £ LT 
a3ftffl(%) C»44.00H=6.67N*1.97 
Hffl!lfflt(%) C=43.85H=6.57 N=2.06 
FABMS/»fr654 [M-Na]* 

0-(3-0-XA*- ^-D-i* 5nfe-7A>*)-(l-*4)-0-[( a-Lr 73f 7/ W-(l->3)]-N- (m-7 nK>*/ 
Wf^.l,S-ii/./>^)K tWA* (-ffc^%(10)) ^ 

m-r nK yx 70' IV (I57mg) *ffivMtftf|4 fcHMl©£**fTV\ Mtok-tZft& 
*(l(J)te|ft»5t£i: LT52mg(40.8%)#fc. 

■fttt*K. [a] D = -47.7 # (c=0.5U*) 

7G&##f CjjHjjBrNNaO^S • 3/2 H a O £ LT 

88Mt(%) C=39.02H=5.24 N=1.82 

%Wm%) C=39.14H=5.53 N=1.98 

FABMSm*718[M-Nar 
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o-o-o- m- 0-d- t' mr jmya^-o- k a-u w m^-a^w- as.tv n#. 

LT95mg(86.0%)#7fc. 

la] D = .S6.6' (c=0.51,7lc) 
FABMS m/z 624 [M-NaJ* 

O-O-O- XI*. 0-d- i' fnk' 7»*)-(l-*4)-0- [( a-L. 73f 77y*Ml-*3)}-N- (p-n-**y*tt 

tt&fotfMOOmgfcp-n-^ytffc*' la* 7*r' tK (1.7ml) *JSk\£tttf!4 fcim&fcE&fc 
@ft£1-**k£fc(l2)* LT280mg(52.6%)#fc. 
7Gifc#&f QjHjoNNaO,^ • 5/2HP £ LT 
S!§W£(%) C=46.03 H=6.85 N=1.73 
C=45.89 H=6.78 N=1.96 
FABMS m/i 740 [M-Na]' 

§Sifc0!l8 

0-(3-0; 7**- fl-D-i' fnt" 7/->*)-(l-*4)-0- [( a-lr73f 77y*Kl->3)]-N- 0-0.4- ¥ tK 

4t&®C6nOOmg&MJ-H2Qml)i£®m U3-0.4- ♦/ 7il*>7i=*) T DfW tK ( 
131mg) M*%4tM%nm&33m&till*. % &mzTH3~~4 fcSSSIU£aT4l$flg&# 
L7t.SJ£:»7«:TLCfCT5S^, 2 N*BW»MW*»»Tf U fcJETift&S LT 

W 77/-(UChroprep RP18 W i>Hga>fcttuy nW#*mt.Ztl 

£tf/-*5ml K»Uf ¥'/ >lml tlM tK V/ »R- f "Jy* Vp:2]j§at(500MD 
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miiwmmi. tv w wmm » i titan uimowu^.s«kme 

ttHfr U#feii*:asS«:*7^n7hf 57*-(LiChroprep R8 ,#)i»e>30% HhtmV V/ 

84nK(66.9%)*#&. 
tfcte^ffi [a] D = -40.5* (c=0.49,*) 
5S*»*r C lJ H 4J NNa0 ll S -211,0 fcLT 
9ltltC%) C-42.69 H=6.10 N"1J4 
HiiPK%) C=42.46 H=6.27 N=1.99 
FABMS jnfr700 [M-Na]" 

simp 

o.(3-o. ^ -z> *• mr tv wmi-»4)-o- t< a -u m mvMX-m-N- ntvu* >/ 

LT33mg(27.4%)ff fc, 
tt£3fc& [a] 0 --63.9 # (c=0.46,*) 
7C&##r C^pNaO^S - Hp itt 
Sffe*t(%) C-45.83 H=5.98 N*1.98 
&Mft<%) C=45.62 H=6.12 N=2.06 
fFABM£/n£666 (M-NaJ 

0-(3-0- »*. 0 -D- 5nt* 7»AMl-*4)-0- [( a-r, 73f 77->*Ml->3)]-N- (4-i** ( *K V 

fi^W kK &(l30mg) «r«v\S0fcfl|4 fcTOfcfifcfcfrK Sftit<3fc£fc 
(15)&6£*&3;£ LT72mg(58.4%)#fc 0 
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[a] D =-S1.0* <c=0.47,*) 
7C*£#f . C^NNaO^ • 3Hp t LX 
C=41.00 H=5.82 N=1.84 
C=40.68 H=5.85 N=1.89 
FABMSm£684 [M-Na]' 



PCT/JP96/01730 



-w r m-hs-w-D-r m-* muz (f^«i(i6)) <d&& 

tt£&(3)150mg£tf /->K20ml)fcSgJS| U5-tfW77-/K72 » 0«*7/**fttt&tFft& 
<4Smg)fciHJ*S*Sftf?:TpH3 ~4 KHgUSilfcTS 8flflm#Lfe.£Jfc8tefcflETM 
L#fe*ifcM&i5MiW 77^(Wakogel C300,$$itiifcy )db^h^-*,5:1)K«L,N 
-H&#£#fc. £ft£tf/-*(30ml)fctgj& U28% WMfMttV-*8tt*lml in**^ 

*a*ttMTiS<Stfe.#t>HfeaaE**7WnTW 77<f-(LiChtoprep RP18 
# U Ufc£&(16)£Bfc»3fc J: LT69mg(71.1%)#&. 

[a] D = -56.4° (c=0.45,*) 
ftftfttir Q^^NaO^S • 3/2 Hp.i L*C 
r 3NMf(%) C=41.50 H=5.95 N=2.02 
C=41.45 H=5.99 N=1.94 
FABMS m£644 [M-Na]' 
Hj&Ml2 

0(3-0- Mi- 0 -D- i" 7nt* 7»*Ml-*4)-0- [( a -L- 73 1' 7>>*Ml-*3)]-N-2-r=M,5.-y f 
>fb^I(3)100mgi2-»7iW fcK (1091* l)£fflv\ 3l»flIlliH«0EJ6*fTV\ g» 
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***fc£fctt7)*fifi»*fc L-C22m*<33%)#fc. 
7C&ftVr C u H„NNaO J6 S a -7/2H l Oi:Lr 
3SM(%) C=37.70 H=5.92 N=1.91 
HiBHt(%) C=37.83 H=5.79 N=1.87 
FABMS m/z6A6 [M-Na]' 

fUfcfVU 

0-C3.0- »*. 0 -i> * mi' 7V>*Ml-*4)-0- [( a m' 7/^).(l->3)].N.(2- 7^H) 

Jtfie#£ [a] D = -44.7" (c-0.49**) 
FABMS mfe67Q [M-Naf 

§8*0114 

<fc#fo(6)120mg^3- OfM) T of*W tY <2OO*l)*ffi^mS&0J4 kMtitom 
£fxV\ Bttfc?75ftft*(19>*&&tt*& LTl05ni«<79%) 
[a] D =-49.8' <c=0.60,#) 
FABMS m/z 638 [M-Na]" 

0-(3-0- X**- 0 ./>. f 5nt* 7;^)-(l-»4)-0- [( a -i- 73f 7;y*Ml-»3)]-N- 0- O-M'M 
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LiChroprep RP18,*tf»&30% tf/-A©r ¥J mjftti) fcttUJJK YJ' 4W55mg%ft1t. 

«J6Uft&Hfcg|it<H7A*tr7M' 77/-(LiChroprep RP18»7fci^30% r>* i>> 

8fcB) fc#Utt#ft<20)£22mg(18%)#fc. 

7Cjfc##r QA/OTaO^ • 3/2 Hp 

S!l&fil(%) C=42.40 H=6.37 N=1.82 
C=42.48 H=6.37 N=1.77 

FABMSJ71&714 [M-NaT 

0-(3-0-aj*. 0'D-i' mv 7/^>(l-*4)-0. [( 73f 7»Kl-»3)]-N- n. WW**/ 
M6^<3)556ng«»0!l2iaiiR«fi!>aSft^\ ti&tt(6)<0ffi£gtt*ftfe. 

«MTC*IMfc MSTtftttbft&^att^m^' 77-f-(UChroprep RP18,*-*^/ 

(21) &339mg(91.6%)#fc. 
7C&##r C^^NNaO^ • 3/2 H,0 i LT 
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82ftfc(%) C=43.81 H=7.21 N*1.97 
%Wmm C=43.69 H=7.32 N=2.03 
FABMS m&662 [M-Nar 

'tefc(3)500 m g*^;-,i,<20ml)K^^ tetoWM 
6fc&*£LT210mg(89.6%)#fc. 

C=»41.37 H-7.23 N*2.01 

%mmm c=4i.4i H-7.24 n=2.95 

FABMS nv^650 [M-H]" 

mums 

fWf^WWWh twig Mfc6*<23)) ^| 

K Bft fc1-«ft*ft<23)**&tt*fc LT 160mg(63%)#fc. 
r C^^aO^ -2H,0 £LT 

88ftfil<%) C=42.40 H=6.99 N=3.66 
£fllHH<%) C=42.1S H-7.00 N=3.73 
FABMS m/z 751 IM -HNa] \ 705 [M - NaT 
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<fc£ft<6)200nigfc v 3-<n.A*tf i>7lV )7 W&nr IV (35Omg)«r/§v>,£Jfe0ij4£E* 
0«MrfrV\ Sft fc-fSftMOQt&fift* & LTlSOmg (59%)#fc. 

9tt4K%> 048.62 H*8.16 N=3.06 
£M<%) C=48.51 H=8.23 N=3.04 
FABMS/nfe 845 [M-Na]' 

O-O-O-JAi-* .o.*- mf 7»*)-(l-*4).0-[(a-L-73f 7»*Ml->3)]-N-P- (n- tW>*H>7 

^^«f(6)200mgi:,3.(n-^/w*y7U')7 »r«W fcK (2Mitt*jBv\idM|«*mi 
©«MrfrV\ !tt***ttM(2S)*&fi»* tri83tng(65%)#7>:. 

SlftMC%) 040.89 H=7.10 N=3.29 
XflttCtt) 041.00 H«7.14 N=3.27 
FABMS;n/fc 783 (M-Nar 

^j&0)J21 

fOK3-d-X/l4-/J-D-i- tW 7;»-(l-»4)-0-[(a .L-73f 7/->*Ml-»3)]-N-n-K f' JrA-W f 

fc^«^«C26)<rfifi»*fcLTfi20iM(68J«)ftfc. 
7C*##r CjoHj^INaOjjS -3H£> £ tr 
iSlW) C= 45.27 H=7.85 N=1.76 
C= 45.25 H=7.66 N=1.69 
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FABMSm/z 718 [M-Na]' 

^^(6)500mg**(5ml)fi»»L,>*;-*(50mI)*iinjtfe.»a}z:TpH3.4fcgB»t^ 
7/**{W*W^C274mg),tW- i/W fcK (Uflfciqifc, £*lfOHF<40ml)*iJB;t* 

7KW 7^-(WakogeJ C-300,fcfflSfc;'/ ^^W-A^\z^jtM%m^Wi<DM 

LT240mg(33.3%)#fc. 
7t%fttir Q«H«NNaO l ;S«3H J OtLT 

H3&fit<%) C=49.13 H=8.48 N*159 

£flHf(%) C=48.90 H=8.45 N=1.68 
FABMS m/z 802 [M-Na]' 

3Sft{«23 

1.5-f X{[O-(3-O-W-0 -D-*' 79 Ff 7»Ml-»4)-0-K a -lW 77^Ml-»3)H.5-y f ** 

&£#)960mg£*(10m!U*/^ 
ttifcfcf WA<40 ra gX50%>' *M7*f IF *jgfc(120n D^CHClBit^aKT^it^ 

#&ftfclII#fci£flETfcJl&Ufc. -©aa*80%r^TfS^-fkU$*T-(^ (28) 
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®<28)W HtoW tV ti*b ©iR* 45.9%)#fc. 
FABMSrofc 1169 (M-2Na+HJ 

ft 

7g)*rJP*,Ml!:TlB«»L*:lfe,0t:K:fiitatt r jWSl U3-7iA2-7- da' /-*<10.5ml)* 
*ll*,gaiCT&#&# U7t. SJStS:«ffri«a UlW^wW 77/-(Wakogel C300,$ 

toUH 73g),«tt(ft>«rJll*-C** U3-{2-<2. xW/r^Ffcaw rrtWir *r*3-*(4g) 

£i5Mo7h>' 77«Wakogel C30Q,»IH« ; ftfttf* : n-^f/=3:l>K#LT*81i Ufcfe 
^rWftW xttttttipttttttfatTW nf*w fcK <0.9g.23%)*#fc. £ 
<O*t£fc(50mg) Hb&&(6)90mg*ffl^ 
^K7(29)Sr66t&^i LT60mg(47%)^7t. 

r M&4<&) C=45.68 H=6.70 N=3.39 
§£fl!Hit(%) C=40.63 H=6.85 N=3.49 
FABMS ar/i 767 [M-Nar 



WO 97/00881 PCT/JP96/01730 

31 

XHl 

0-(3-0-W*-/J mi' 7;yA)-(l-*4>0-[(a-L-73f 77y*Kl-3)]-N-7' f*.\fi.y f 
- 0 -D-tf 7) > f 5/y*)-(l-.4)-0.[(a -z^afc- 77yAKl-3)]-N-n-7 r>-U-/ f ftM^W-D 

7C3fc##r Q^oNNao^-aHp ttr 

C=41.05 H=7.05 N=2.18 
C=4U0 H=7.05 N=2.34 
FABMS m/z 606 [M-H]' 

IS 2 

0-C3-0-***-* -o-*' WMT 7;v*)-(W4)-0-[(a.L-7at-7>'y*)-(1^3)>N.^.N-r f»W 

WW m "* ^^^0«n g ^(LOmlXTHF(1.0m!), IN *Mft»f9A (0.3ml)»cg 
0.2ml), lN*gMfc T WA(0.2ml), 37^(1.0 ra j)^>3^il»ELfc. ffj&»7tt.ttE 

f *i4&fc * Bfc4«fl:A«K3Q> M«ftM& LTi7mg(28%)#fc. 
FABMS mfz 620 [M-H-Nal]* 



0.(3-0-^4-/3 -/>*• ^hf 7;'»-(l-4)-0-[( a -£,73 f 5/->A>(l-*3)l-N-[3- <N-V >y' tf* 
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<tefc(6)287mg£3-(N-V W ttttW ziftW ICVti? IV ClS6ai«>tffv\itlkfl# 
fclWOttttrfrVS iftfcf«fl:6tt<3l)taft0*& LT295m«<78.0%)#fc. 
7C*#fcr C I9 H 4J N J NaO u S -3/2HP £ LT 

9SNt(%) C=43.99 H=6.11 N=3.54 

$ffl!tt(%) C=43.96 H=6.29 N=3.48 
FABMSnv4r 741 [M-Na]" 

- H*S0!f27 

0-(3-0-^*- mr 7/y*)-(l-*4)-0-[( a .£,73l:- W*).a-+3W.frOrtMsfms 

M«K31)«rttilAMA]££ LTff &HfeO-(3-0-x*M -D-** 
4>0-[<a -L-7af 7/^)-(l-»3)>N.(3-7^r op f ^ W ^ fWA 
*<18mg) *0.1MAftffi7h';^-^»7fc^7WJA«tafa[(pH=9,4nU) fcgfcUWWW'/ftt 
rMciSUfimg) om>.f>P/ v<&i>»a[ <o.63ml) *ftliL,aaTfll««ffL*.BOfiW 
ttteEWfiUtfMBTW 77^(LiChroprepRP48,^tttt;7ic)T^SU,}*iSgSgia-rSi 
fcfcJ: p Bft fclN5fi«tt<32)**Mft** tri3mg(44.7%) #fc 4 

FAB MS 997 [M] 

f. • /' 

0.(3-0-7**./?-^ 7nf 7/^><l-3>0-[(a-L.73f 7;^)-(l-»4)]-N,6-0-i**'r*.l,5-y 

0-(4-0-7^2.6-y -OX Wfr-fi-Dlt 7nf 7/->*>(l-*3>0-[(2,3.4-MJ-0-V>y 
•73f 7;v/>Hl-4)].2,6-y -O-V >/ ^*-N-V >•>' ^-U-y* f «y-l,5^;AD-^ to\~k 

(^£®(33')) (0&]$ 
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0-(2.6-y -O-V >r 4k- 0 -zxT ?m * ^>*)-(l-*3)-0-[(2^.4-HJ-O.V ></ *- a .^f 9m 

- d->4)]-2.6-y -av >y ^n-v an^jr f w. WX j4>r *HK4fcftft 

(33), lo^srsasflji^a©^^ 

FABMSmfcl356 [M+Naf 
IS 2 

0-<4.b-7t**-2.6:->* -OX >r ^-3-O-^M 7 ^f 7»*Ml-*3)-0- K2.3.4.fy-O.V > 
D-rm-b <tt&&(34)) 0>£/fc 

ft* bfc.0CTtf yn<ttimO fcto* TlffUS* Lfcit .KETCHl U ft feftfcafcfcS* 
^C300ml)«fcU£i?*(3<^ 

^#&^SItt:^;^5QniORMU^mttJHr/A' -MHr 120B(Na+)*j&D*:!g 
■™"MK»bfc*i«lttO!U^^ 

FABMS mfc 1412 [M-Nar 
'IS 3" 

0-(3.0-W*-^-r>i' 7nk-7/->*>(l-»3)-0-l(23.4-H)-O-V WU-a-hnViMyOr* 
4>]-N.6-0-iA*' ^-u-/ f «M.3VV-i>r#H* tt!l*AJ* <ft££K35)) 04* 

^£fc(34)5^£^;-/K270ml)fcig£U28^ 
*ftM*Lfe.^tt*2N*nv*ft Lfctt % ttETtttt U £ e&tt***«* s *e 
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&&m)mW 774-(LiChroprep RPA8*30%-*60%MnWfroy iV x>l>»tt)Jc{ftU{h 
£fc(35)£3.1g(91.5%)#fc. 

S(M(%) C=53.57 H=5.73 N=1.56 
C=53.40 H=S.6l N=1.68 
FABMS 1^846 [M-NaJ" 

* I3S 4 

0.<3-0-;<*M-D.*' fnr 7/»-(l-3).0-[(a .£,73fc' 7>>*).<W)]-N.6-0- irt' =M,5 

tt^b*T«HTi9^U.#^nfcaa«ri7A^7Fr 77*-(UChroprep RP.18^tt«; 

*fc*U73W -(i-HjT-y ;AC110-20)T^^^^S^a^«;jtaL7:^^ (35) 
1.2g<47:4%)£#&„ 

ttJfefeg la] D »-14.T (c=0.38,t|c) 

mbt&(.%). C=35.4l H=5.47 N=2.17 
^aJi£(%) C=35.16 H=5.68 N«2.12 
FABMSmfc576 [M-Na]' 

0-(3-0-XH-/9 .d-*' WHT 7;yA).(l-»3)-0-£(a-£,73l:- 7yi/*).(l-»4)>N-n-«^-l.S.y f * 
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IS1 

o-(3-o-^*.^.D.i' mi- im-a-+z)~Q-ua.L-m- 77>*mi-4)h,5.'/ r tfc-u-w- 

ftM06) l.9g«r50%^y-**^ ( 64n,I)|j:^i» t>2N*ffi^MJ^*^(8.5ml)4rin 

Sfc, LT*f:£$&(37)*0.9g<47.4%)&#fc f 
7C*^Uf CnHjjNO^-SHjOi: UT 
3fftflK%) 035.70 H=6.49 N=2J1 
£8!Hit(%) 035.47 H=6.57 N=233 
FABMS uv5r550 CM-Na]* 

XM2 

0.(3-0-^*- ff-D-if mi' 7»*Ml-*3)-0-[«2 -Ml? 7/^)-(l-*4)]-N.n^f*-U.y f t 

& tt£&(38)89mg(76.3%)fc feJ&jfc LT®fc. 

'TClMWf ' QeH^NNaO,^- 3H,0 b LT 

3i&tt<%) C=42.21 H*7.36 N=1.89 

%Wfo(%) C=42.26 H=7.17 N=1.97 
FABMS m/z 662 [M-Na]' 
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o.(3-o-m.0-D-r mr iJ^i^s^ia^nrvtmi^w-n-vr vk.is.it r 

i-S^^%(39)«rSfet&5fei UTlllmg(44.1%)#fc. 
[a] D =-48.7' (c=036,*) 
7G?*##f C^NNaO^.^O t LT 
Slft|fi(%) C=46.32 H=7.77 N=1.80 
£8!Hit(%> C=46.35 H=7.87 N=1.90 
FABMSiJ*fe718 [M-Na]' 

&S801J31 

tuft* acM(40)) 

4t*ft^*C40)*eft»3»Ei:Lr 99«n«(70.6%)#fc. 
itftftft [a] D =-44.3' (c=0.59,7k) 

7C*£*f C J6 H M NNaO u S-3/2H 1 Oi tr 
aaMft%) C= 50.93 H=7.95 N-1.65 
&flittfe) C=50.72 H=7.80 N-1.81 
FABMS/n/fc798 [M-Na}" 

HJ&0J32 

U-f X{[0-(3-0-^t./J -i>jr WHT 7;^)-a-»3>O.C(a-L-73f 5^M1-»4)]W f 
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io&%m LftiM*nr vi-mmm-Mzm u * htiitrnm^wmm uteris 

%Oit&toi4O)&S*mg0' Ht»m' tV 36»e>Ofc$ 27.2%)#fc. 
JtlS5lfiS [a] D =-64.1* (c=0.47»*) 
7C*#&r C 41 H 74 N a 0 3J S 2 . 6H,0 b LX 
038.50 H=6.78 N*2.19 
JHpttf<%) C=38J59 H=6.96 N=2.25 

£tfcffl33 

OOO^M-D-*' ?nf 7/>*).(1^3).0-t(a.£,73fc- 7»/»<l-*4)]-N-[3- aWWm 

ir&ux-mmL±.EL&m&imu*t*mti- k y ods *? 

A*n?M' f7^- (LiChioprep RP-18,*a> blS%i*Moy W X^hsO-O-O-M 
M -Z>*' 7»*Ml-»3)-0-{<a -L-7af 7/5*)-(1-M)J-N-P-(a- W ^ m ^ W)T w 

-di' mi' ?^hi-WH(«*;3P 7/^xi-4)]-N-(3.75/7- or *M,5-y f jft-u-ft 

iSSfc (6:1. 23ml)«ifl*, ttt«|«»f L/C. WK« ttSTlUk L ,*M*w W 77f-(Li 
Chroprep RP-18,**k60%tf/-*<or 5v x»8tb)?M«UBn&-*- "3ft£&(42)* 
3Ht&t&3;£ LT 50m*<68.7%) ftfc. 
FABMSi7ifc997 [Ml* 
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-MV-tem Ltc*MM*l00 „ I <ORPMI^CS^EPESig%(RPMMM640. 10%F 
- CS.25 m MHEPE&.pH7.4) ^Eli^^LJOU/mlOIL-l^^RPM^CS^EPES^lOO 

cs ****^Rfmm64o<rfmi/hep^^ ty 

EPESfcj: 530^ U | W2 xi0*ccHsAn]fC&-5«J: 5fCRPMI/FCS/HEPES&£JV'* 

«ttfttt.HUVEC*100 *l<DRPMI/FCS/mPES?3 BDftfrUSO/. 1 ©RPMI/FCSy 
HEPES(ControI) ,RPMItf<^FE S fc8* U ft50, I ^k^(lmg/ml)*5v>«:^E 

6.0) 3:50, l jp^ - c * K j; 9 , Mp 0 ^ ^ 
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200 „ I M,20»Ntt»VKft* tffcffe,BIO-RAD *±<©Model 3550 MICRO PLATE 
READER V * T450n m «***ttLfe.WM©|B»fe*i6Jfc*«j ; m 

19 Control ©4t*l00%£ Lfc»©«!HIfc;&tf*«»»***fc,6*J* 

mi 



Control 


6 


100.0±8.7 


Basal 


6 


25.1±3.4" 




6 


41.0±5.5" 


sLex# 


6 


55.2±7.1« 




6 


59.413.6" 


fc£ft<13) 


6 


28.4±1.6** 




6 


67J0±6A* 



*:p<0.05vs Control. **: p<0.01 vs Control 



m 

Control 6 100.0±t2.1 

Basal 6 5.9±1.4» 

sLex# 6 503±3.2* 

ft&to(2H 6 < rco-n g . 

♦:p<0.01 vs Control, #: nfmVSl&rimtlX 
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£3 

Control 6 100.0±4.3 

Basal 6 13.1±1.2» 

sLcx# 6 70.2±2.5* 

♦: P<0.01 vs Control. #: X**S!Bglgf^!J^3X 

- *4 

KttftSft a mtot»mm\ 

Control 6 100.0±J.4 

Basal 6 19.0±1.8" 

ft6ft(37) € 63.9±4.0** 

4fc#4fr4n 6 S3.9±1.0«« 
•: P<0.05 vs Control, #: *&®[g#tf!JMftX 
•*:p<0.01 vs Control 

^ mj &&mmmmAM%mmKi5c a ? v\ io%Fcs,o.&i«/mi l 

- JT ^^25mM HEPES*^trRPMM640(RPMW=CS«EPES) *mwrC0>CO 2 M*' 
-*-<5% CO, , 95% AiDF^-Clr-o &. 



2)lM>fc0#J8ifc.fct;jgfeffc 
X HOOrpn % 7 *HG3t6«f1r**r »M/Jt«UUft<Flate Rich Plasma. PRP) fens t 
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fe.PRP K77mM»EDTA«rm0fttr D ^ai«7 : 7niM ) JOOOrpm . lO#ffl<0&fc*ffr|C 
* *) Lfc.!M>«*77inM EDTA/D.15M NaClA).15M M.HCI(pH7.4)K«|» 

^CPH.7.2.Hanks(0)KJ:^ 
fc^Hanks W *^T3Ei^^ 

(W0Vvell).r HttMw ,5 *n*6 U-fcttMl 9 *o fcfc.0.03% A" 7**W fcK 
<T#tfCa-/M8-^n/»^fat(Hank3(+))* 100/, !**.W»l»x*«f fciMi«*«« 
ftLfc.M*Hanks( + )fc.fc 93 @^Lfca,5%FCS^t,Hanks( + )^V>TSaT? 
2BWHT bjW Lfe. 



ftM«rH>nkK+)U D3 08=* L,RPMI/FCS/HEPES(Control) . RPM^CS/HEPES 

4 L/cfc,50* I <OHL60Jtffiia(lxlO s celIv^ell)*J«l^37«CT?30^RB»g tft.«x**R 
FMtift*-*** U*»*U & *t* j 5 fervor »-FffHfr*ft wc«*u r Htm 

8£ iMamo** fat, HLeoiaijiart cast-* uo* mm ^^^.a 
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a«*(100mMpHa5.4) *M fili^itmitMvmmBUttWtMM- 
-<Bio-Rad, Model 3550) *tf V*T450nm Oft W*U Lfc. WMfemj: t, 

V^ofc.«« M! )«ifi MSBr j : 9 Control ®«MMr»iO}»fc LW««Wlfe 



Control 


n 
6 


100.0±6J 


. sLa# 


6 


72.4±4.4" 


*fc£ftci2> 


6 


74.9±43V 


ffc&to<13) 


6 


69.4±3.9»» 


{fc-&»<14> 


6 


70.0±3.5»» 




6 


74.2±4.2" 




6 


83.1±7.0» 



•: P<0.05 vs Control, * »: p<0.01 vs Control 

: . Control - 6 100.0±62 

sL«# i.o 6 48.4±2.0*» 

ft&tttttt 0.3 S4.fH-Ad*» 
P<0.05 vs Control, * ^^©ttWWxx 
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fcUT,lB*fc» % lOOmg^g/B/fc KlW0*uit 500mgMg/B/fc hO« 
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2* # <f> *ss m 




H* 
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4. R' *i-7:>tf 9/ * %3 tt*fc Kb*******©*- S y 

5. KO-tfs*; [II] y 



PH / 

R^O--^ R 41 
til] 

6. [in] 

R 5 
PH / 



r ■ - ,1 




7. [ivj T?a*H«^7/y>gf^ a 
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